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FOREWORD

"Compilation of Fallout Patterns and Related Test Data (U)" &s
the second volume of a series to be putiished by the US Army Ruclear
Defense laboratory and the US Naval Radiological Defense lLadboratory
under the inclusive title, "Local Fallout From Nuclear Test Detonatisns
U)." This work is sponsored by the Defense Atomic Support Agency under ‘ .
DASA Froject 10.013, "Fallout Data Compilation, Collation, Evaluation, .
and Pregentation."

This volume is a uuppleunt to Volume JI; it includes nuclear tests -
coriucted ty the United Kingdom trrough 1958, the Republic of France through
1922, and tre Union of Soviet Socislist Republics through 1962.
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DIGEST

The available fallou: patterns and related test data for nuclesr
wespon tests conducted by the United Kingdom, the fepudlic of France, und
the Union of Soviet Socimlist Repudlizs, are included 4n this suprlemers
to NDL-TR-34. The related test data for the British and French tests
include: date and time of detonation, location of test site, total yield,
figsion yield, type of burst and placement, beight of burst, cloud-to;
ar.d -bottor heights, crater data, and wind information up to nuclear cloud-
top heighre. :

No fallout patterns are svailable for any of the Soviet deztonstions.
Tne 1ige of Scviet dstovaticons, whick is ne comprehensive ar cesidle, cor.
taire the chronoicgical order of the detonations, date, yield, type of burs:
arné loxation of teet site,
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At
SUFPLEMENT TO VOLUME IT
FOREI3N NUCLEAR TESTS (U)

1. INTRODUSTION
A, O:jective.

The otlective of NDL-TR-3L, Paris I and 1I, was to provide a
converient reference of United States nuclear detonations, fallout patierrs,
&nd related test date for scientific and technical personnel engaged ir
the measurement, analyses, and use of nuclear weapon-effects data. This
surrlerart exterds the scope of NDL-TR-3« to include weapor tests coniuase:
by otrer rations, ramely the United Kingdom, the Repudblic cf France, and
trne Urion of Soviet Socialist Repuriiss (USSR).

E. Scoze end Orgavization of SEEglenent.

Tris supplement presents a compilation of data frorm putlished
ans unsutlishes rerorts, but does not atteryt to completely evaluste &1l
the irnformation on whick the results are tased. Although local (early)
felliout is emphesized, the date preserntes will also be useful tc those
studying world-wide fallout. For ihe purposes cf this report, local fall.
cut is Sefired as &ll fallout contisting principally of the larger particles
tnet are gerosited within 24 hours alter the devoration. Worid-wide or
deleyed felliout ig defined as fallout consisiing of very small perticles
that descend very slovi) over large aress of the ear:h.

Ine informetion preserted includes residusl racdlsilon patterns, wind
arnd cloud messurements, and conditions of detonation, whern knovwn. Date
resuiting fronm each British, French, and USSR detonation are pregentel
cryeusiogioslly., Tor esch Britiek dedtorstiorn, the basic informesion use-
ful for er interpretetion of ferliout datk is presented first. This is
folloved by on-site and offe-site faliout patterns, where available, Wind
sreed eri direction ere thexn Tertileted ss & function cf altitude, &nd
hodographs are presented as an aid tc visualizing these data.

The presentation of French detonations is analogous to that of the
Britisk, with the exception of wind and cloud ata. No wind or cloud
data are available for the French tests,

The section of USSR detonations presents a partial lizt of the shots
with the date, yield, type of burst, and locatiorn of test site listed.
These are the only available dats relative to USSR nmuclear detomations.
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C.  Background.

The detonsations included a surface
y & surface burst in a ship on water, eight detonations or
10C-foot towers, three air dursts from balloons at 1,000 feet to 1,300
feez, and eight air drops that burst at altitudes ranging from 500 13
9,500 feet.

aace February 1960 the Republic of France has detornated

The USSR tostemxom August 194G te Nover-
ber 1955, when the morato ecam® elfective, When the moratorium va:
violates ir. 1961, &n additional i ThYOuE:

. - -
Neverkey 1377

L. Abtbreviations Used ir Su;glement.

DASA - Delense Atomic Support Agensy
GMT - Greenwich Mean Time

GZ - Grouvnd Zero

eV - kilo-electrorn Volt

km - Riiometers

T - kiloton

LeV - Millior. electron Volt
'MPG - Maralinga Proving Ground
rpl - miles per hour

MSL - Mean Sea level

1t - megatorn
nm - nautical miles
t - time

VALl aor
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2. PRRSEXIATZON OF JACA

A. LUrited Kingiom Detonations




OPERATION HURRICANE

oMT
DATZ: 2 Oct 1952 SITE: Monte Bello Islands
. 2359 off northwest coast of

Australia 20°8 115°F
TCTAL YIELD:
FISSION YiBLD ' TYPE GF BURST AND PLACEMENT:

ow underwater - Devile ir
bold of ship moored in LO ft of
‘ater about 400 yds off Trimouille
sland. .

PEMARKS :

The dose-rate levels over the Morte Bello Islands were dete:nined bty -
re-ertry parties using portatle radiac dose.rate meters. Actusi dece:
mess.remernts were used to extrapolate to H+l hour. The decay exponent
was -1.2 between 12 and 100 hours, -1.0 between 100 and 200 hours, ani
<1.% after 200 hours.

TASLE 1 WIID DATA FOR CPERATION KURRICANZ

Altitude Altitude i
(NSt Direction Speed ‘MSLz Directior. Speed
feex degrees mpk. eet egrees wpl
Surfzce -—e cea
1,000 158.5 17.2 11,000 1k7.0 8.6
2,020 1b1.5 16.7 12,000 15L.0 E.L
3,000 133.0 17.1 13,000 163.0 8.0
L,000 125.0 k.0 lh,OOO 17€.0 8.0
5,000 123.0 12.9 15,000 194.0 8.3
€,000 117.5 12.2 16,000 2l12.5 9.k
7,000 117.5 11.6 17,000 228.0 11.5
€,000 122.0 10.€ 18,000 239.0 13.€
9,000 129.5 9.7 19,000 2ls.5 16.0
10,009 138.0 9.1 20,000 251.0 8.4




L - 1 A\l L T T T v
- il \—4 =
= / §
- 4 \:l
]
. B -
;"'r"
’ A A lf"
/2 1A
4 1, -
M
i ! LAt I”m’
" 1\ \‘\ 7 ”I’
L \ W\
e

1]
6000
Alphe _é
Isiend
=
1
S000 4000 3000 2000 000

Distance From GZ, Yerds

Ref No (
[ |
7000 6000

- \ el !
k‘ 1 t
Y ° Iy oTh,
= < ,'I' |,'l
! / p e
- ¢ f /
' '\.;__'_
V 8 \ \\ - " o
- § - 8 [ Y] \\ :4 g -// <
L4 -
§s =
.hz -’
-

8pIDA ‘29 wosy 3uDIsi0

EREPSE s

Monice Bello Tolands
H1 " [ L

»

Off-site dosc-rate contomrs in v/t

Operation INVRRICANE

Figure 1.



128
$CALE
128 I | I 1 I | ! \ !
0 | 0
Miles

Rise rote!3000¢t e

Figure 2. Hodograph for Opcrn_'.ion BURRICANE




pesr

OPERATION TOTEM - Round 1

GMT
DATE: 1k Oct 1953 SITE: Test held at EMU Flats,
TIME: 2130 Bouth Australia, 300 miles
KW of Woomera
TOTAL YIELD: 31°8 137°E

FISSION YIELD:

HEIGHT OF BURST: 100 ft
Cz8JD TOP HEIGHT:

CLoL. N EEIGET ¢ TYPE OF BURST AND PLA Ne &
Tower burst over Australian soi.
REMEPYS .

The ground contamination contours were obtained by botl ground and
aerisl surveys. The dashed line ghows the egtimated center line of the
cortaminetion pattern., The ¢-1'2 Qecay approximation was used to extrap-
olate the readings to H+l hour.

TASLZ 2 WIlD DATA FOR OFERATION TOTEM - ROUND 1

Altitude
(MSL) Direction Speed
feet aegrees mph
Surface cee eea
1,000 250 3
2,000 225 8
3,000 229 1
6,000 225 21
9,000 225 24
13,000 - 37
' 13,000 230 39

11
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OPERATION TOTE! - Round 2 -
GMT
DATE: 2% Oct 1953 SITE: Test held at EMU Flats,
TIME: 2130 = South Australia, 300
miles NW of Woomera
TOTAL YIELD: 31°5 137°E

FISSIOL YIELD:

HEIGHT OF BURST: 100 ft
CLOW )
en e & 2 TYPE OF BURST AND PLACEMENT:
Tower DUrst over Austra.ie: s: ..

REMARKS :

The grouni contaminatior. cortours were obteined by both ground and
seriasl surveys. Tre dashed line shows tle estimated center line of the
contaminetior peiverr, Tre +-1+3 decey aprroximatior. wes used to extraz-
olzte the rezdings to E+1 hour.

(Msz) irection Speeld
Jez GEgrees mzt
Surface -ea ——-
1,000 30 22
2,000 25 38
3,83 29 37
2,000. 05 33
¢, 000 350 2t
10,002 1 2€
15,000 325 23
22,000 31% 22
25,000 300 26
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CPERATION BUFFALO - Roung .

cMT '
DATE: 27 Sept =350 SITE: Muralinga Proving Grouns,
TIME: 0730 = South Australia

30°s 131°E
HEIGHT OF B\ : 100 Mt
CLOUD TOP HEIGHT: TYPE OF 3URST AID PIA"E".E‘?I

CLOJD R0 T0M HEJGHT: Tover Eurs. OVEr AuSITRLiL..
scii

FEMARYS :

The off-site dose-rate readings were taken betweer D+l day and D+5
days by ground-survey teams with gamuk-survey instruments, types 133CTA
and 13%1A. FReadings irere tazer at one-tenth mile intervals. Azsuzl deuty
measuremerts were used to extrarolate the doss-rate readings t: E-I+ heurs,
The +-1'? decay approximation was used to extrarileté the Hel-arnour f.ic-
rate readings to H<+l hour. Tire 1390A survey meter is g battery-operated
iorizatior champer instrument designed tO reasure garla GSSe rates nors
eccurately than standard radiac survey instruments. The field of view is
& solid angle of nearly Uum and response is uniform, to within £ percent,
cver an energy range from €5 keV tc z MeV. The ype LI3LA survey me<er
is & beta-plus-gamma survey instrument. It is siciier to the 139CA ir.
stroment &nd VES used as trne standari tela meae**4‘° instrumerns.

Tre crater regisw Sose-rate readings were takern &t D+.{ adeys. Tre
+-1:2 gecmy aprroximation was used to exirarslate the reaiings t: el
nour., Dust storrms ané beavs rein occurred during the week after tr
turst end the patter: is not ccneideresl o te religtle,

17
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T42ZE « WIID DATA FOR OPERATICN BUFFALO - ROVND 1 .

Altitude

(MSL) Direction Speed

feet degrees uph
Surface 130 1k
5,000 200 15
10,000 230 15
15,000 250 20
20,002 255 2L
25,000 255 29
30,000 255 36
35.000 255 Lo
88,090 260 LL

SCALE

Miles
Rise rate: 8000 N/

Figure 8. Hodograph for Operation BUFFALO - Round 1.




CPERATION BUFTALO - Round 2

G!Z
DATE: © Oct 195¢ SITE: Maralings Proving Ground,
TIZE: 0700 South Australia
' 30°8 131°E
TOTAL YIELD:
FISs:on YIELD MEIGHT OF BURST: Surface
CLOW TOF FKE2I3KT: TYPE OF BURST ANT PLACEMENT:
vrzer gortior: Surface burst or Austrasisr

CuCLl O?“ M HE1G soil
~owver ;o*tio

The dose-rate rerdings were taken between D+l day and D+l days by
groand-gurve;: teams witl gamma-gurvey instruments, types 1350A and 13014,
&1 one-tentn mile intervals. The type 1330A survey meter is : battery
opersted jonizstior chazder insirument. The field of vie: is : solid irngle
of neerly L~ :nd response is uniforn, to witkin 8 percent, over ar energ:
ringe from Z5 peV w2 MeV. The type 1391 survey meter is 1 betsz-Tius.-gars

gurvey irgcrument. It is similar to the 1390A instrument and vas used as
«re grenderd bett measuring instrument. Laboratory decay measurements
were used <o extrayolete the dose-rate readings to E+2L hours; the t-°?
decsy eprroximatior. was used to extrapolate the He2L.hour dose-rate readirnge
40 E=-1 nheur. The norilessterly part of the pattern was odtaines ty sub-
trzcting the contritution of the contamination from Round 1.
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OPERATION BUFFALO - Round 3
GMT

DATE: 11 Oct 1956

04600

TCAZ YIELD:
TISSION YiE

SITE:

Maralings Proving Ground, é
South Australia
30°S 131°E

HEIGHT OF BURST:

LIME

500 ft

TYPE OF BURST AND PLACENELD
Air burst

+

lio dewzilel surver wes made on the shot. Measurements vere mase -t
ground zero et K+l hour, and the maximum dose rate recorded was 17 r/hr.

CFZ2LTION BUFTALS - Fourmd L

G
DATE: 2l Cct 1955 SITE: Maralinge Proving Ground,
Tiic: 1435 Sovth Australia

30°s 131°E

TOTAZ YIELD:
FISSICI VIELD:

HEIGHT CF BURST: 100 f:

cLLT TCTF KEIGHT:
CLOJD BOUIONM HEIGHT:
estimztes from air

TYPE OF BURST AND PLACEME!T:
Tower burst over Austra’i:sr
soil

fired in derknress)

Tre survey on this shot wis performed as a military operaiisi. A
operational headquarters was set up and as the doge-rate readings were
. observed they were radioed to the military commander, converted to the
H+1 hour reading, and plotted on a map. The instruments used were Victoreen
Fo. 592 gamma survey meters. The t-1'% decay approximation was used to
convert the dose rates to H+l hour.

The crater region survey was made on D+10 days by a military unit.
The t<1°3 decay approximation was used to convert the dose rates to H+l
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TAELE € WIND DATA FOR OPERATION BUFFALO - ROUND &

Altitude
;:-BL ) Tirection Speed
eet degrees %
Surface 180 12
5,00¢ 210 12
10,009 260 16
iZ,000 gm0 21
20,000 270 26
) 22,023 282 33
30,000 255 38
KN e-2 L7 425
Lo,000 2L0 55

SCALE

bt

Miles
Rise rote: 50008/ v

Figure 14. Hodogrep: for Operation BUFFALO - Round L.
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OFERAT

DATE:
wr—

A
- ws’em o
—

TCTAL

b

ION GRAFF.E 1957 - Roumd 1

GMT
E: Ry -1;/ (
1938

YTEID:

i -Eb-d&‘ .EJ H

SITE: Christmas Island Area

oz or sursT: (D

TYPE OF BURST AND PLACEMENT:
ir burst

CFERAT

TOTAZ

-N.-P
- e awit

I00 GRAPTIE 1957 - Round 2

T
3T Ta 1357

ly=c

’:’IELD:
L e b

SITE: Christmas Island Aren

HEIGHT (T BURST: —

TYSE OF BURST AND PLACEMEXT:
r burst

ATICH GRAFZLE 15957 - Round 3

DAL :

O'"L.-. YIEZ‘

13 da!'e 1357
194C

SITE: Christmas Islané Ares

KEIGHT OF BURST: -

TYPE OF BURST AND PLACEMEN::
r burst

BITE: Christmas Island Area

mxoxr or swesT: (D

maamrmmm

Air burst
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OPERATION ANTLIER - Round 1

CLC.D TOP HEIGHT:
TIBLD BOTTON REICHT:

SITE: Maralings Proving Ground

South Australia
HEIGHT OF BURST: 100 ft
TYPE OF BURST AND FLACEMENT:

Tover burst over Austreiia:
soil

OPERATICI ANTIER - Round 2

GMT
DATE: 2T Sept 1907
TIE: 0030

TOIAL YIELD:
Y _

CLOW TOF HEIGHT:
CLO_BOTION REYGHT:

OPERATION ANTLER - Rourd 3

GMT
LATE: 9 Oct 1957

TIVE: 0645
TOZAL, YIELD:

* - -

C.CC TO2 RECSHT:

SITE: Maralinga Proving Grouni
South Australia

MEIGHT OF BURST: 100 ft

TYPE OF BURST AND PLACEME!T.:
ower burst over Australiar. .
801l

SITE: Maralings Provirg Growd
South Australic

HEIGHT OF BURST: 1,000 f1
TYPE OF BURST AND PLACEMENT:

ir ourst from oo, 9VEr
Australian soil
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Figure 15. Operation ANTLER - Round 1. )
On-site dose-rate cortours in r/hr at H+l hour.
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Figure 16. Operation ANTIER - Round 1
Off-site dose-rate comtours in r/hr at H+l hour.
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TABLE 7 WIND DATA FOR OFERATION ANTIER - ROUND 1

Altitude
MSL Direction Speed
eet grees )

Surface ene o=

2,500 209 24

5,000 216 28

7,500 21k 26
10,000 el 30
12,500 216 33
13,900 224 kY
17,820 220 39
€0, €32 42

Figure 17. Hodograph for Operation ANTIER - Round 1.
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SAELT ¢ VIIT TATA FOF CFSRATION ANTLER - ROUID 2

L SCALE
1 . |
0 *F ‘fo
' Miles
Rise rote: 5000 11/ne

78

This vector not to scale
True length is | mile

Figure 20. Hodograph for Operation ANTIER - Round 2.
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TABIE 9 WDD DATA FOR OFERATION ANTLER - ROUND 3 .

Altitude
MSL Direction ed
' sgrees o
Surface cow -
2,500 2kl 13
5,000 247 10
7,500 270 2
10,020 280 26
12,500 285 31
15,000 252 36
17,500 284 39
23,030 285 42
22,502 282 £l
22,000 aT 63
30,000 28 56
39,000 275 68

()
Mites
Rise rate: 3000 #t/nr

Figure 22. Hodograph for Operation ANTLER - Round 3.
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OFERATIOL GRAPPLE 1655 - Round 1

GMI'
DATE: pr
!TRE? 1905

TQTAL YIEZD
I &U~¢a\ !E

SITE: Christms Islind Area

sezonr oF aursT: IR

TYPE OF BURST AND PLACEMENT :
r Drop

UPERATION GRAPPLE 1955 - Round 2

GPT
DATE: 2% Aug L35-

s : ;OOV
—

TCTAL YIELD:
FISSION SatiD:

SITE: Christras Island Arec

HEIGHT avnnmsr:lllllllll'

TYFE OF BURST AND PLACEMENT: -

{r burst from bailoon

OPERATION GRAPPIEA1955 - Round 3

GNT

SITE: Christmas Island Area

FEIGHT OF BURST: |||||I|||

TYPE OF BURST AND PLACEMENT:
r 4rop

-~
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FESATION GRAPPLE 1958 - Round 4 *
- GMT ‘
DATE; 1- uegept I§5: SITE: Christmas Island Ares
Y

sezenr oF sursT: (I

TYPE OF BURST AND PLACEMENT:

TCTAL YIELD:

S5SI0N YIELD

r drop

CFZRATILN GRAPFLE 1958 - Round S
3z '

TATE: 565 Sert 195¢ SITE: Christmas Island Area
mE: 1600 - ‘
I ¥EIGYT OF BURST: -
TOTAL YIELT:
Toosoo. VoELT TYPE OF BURST AND PLACEMEI:.T:

Air burst from belloon
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150 GERECISE BLETE

Sl

SIIE: Reggane, Central Algeria

HEIGHT OF BURST: 350 ft

FLACEMERT: Tower

CFERAZZO GEFS0ISE ELANCEE
tenel Time
eFeti - AIY L2l

e : Ocld
L ]

S —

S2TT: Rsggerns, Jenersl Alperi:
SEEER— -

' PLACEMENT: Surface

eere e
S ——

SITE: Raggane, Certral Algeris

FEISET OF BURST: 2350 £t

PLACEMENT: Tower

CFZZAIZ0. QEF3CISE VERTE

- « mia
=IC8e LTS

Lfics.t &, ALY ozid

T™E: 0500

TOTAL YZEID: -

SITE: Reggane, Central Algsria

AEZGET OF BURST: lot avallztls

PLACEMENT: Tower
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Figure 2k, (gperstion GERBOISE BLANCHE,
On-site dose-rate contours in r/hr at H+l hour.
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Figore 25. {peration GEPBOISE ELANCHE.
Cfl-site dose-rate contours in r/hr at K-l &
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F: . » 26. Operation GERBOISE ROUCE.
‘ On-site dose-rate corntours in r/rr at Kel hour.
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Figire 27. Operation GERBOISE ROUGE.
Off.site dose.r2te contours in r/rr at Hel hourm,
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C. Unicr cf Soviet Sonimiist Reputlics
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Information Tebulated for Union of Soviet Socialist Repudlics Detonstions
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Tadulated USSR Information (Continued)

SSBR Tests (Comiiaued)




iet of USSR Tests for 1962
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al Surmaries of Nuclear Tests.
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E., Zocation Mzrs cf Test Sites.
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Figure 31.

Location map of test sites for Republic of France
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PETECENCES

A. Referenze Nurbers for Specific Tyras of Dats,

cove Ty,




ShonPr

1. VUNITED KINGDOM DETONATIONS

"~ Round Site Reight Tali- Wind Cicus
Creration  No. Date Time Yield and Place- of out . Data Dat::
ment Burst Data
Hurricane 1 b L L1 4,1 1 1 1.
Tozer 1 T s T,2 T,2 K] RS
2 b b sz ]";2 2 2 z.k
Mos:ic 1 b N Ny - - - -
2 L L b L - - o
XTSI T n z T, m B) T
2 b b “y3 L 3 23,
3 L - L,3 L 3 - 2.
L L - h!- L j 3 3. -
srayrle.l 1 L & L o - - -
2 L o - L - - -
3 L L L L . - -
L L L L " - - -
Antier 1 4 R L & b "L T
g 4 L L b L' n -
k) [ L L L L L L
193z _
T Srerzle.ii 1 - - - L - - -
P L L L L - - -
3 L L L N . - -
L L L L L - - -
5 U 4 L L - - .
¢. IREFUBLIC OF FRAICE DETORATIIONE

Oreration “Srot Date Yield Size rlacemsrt Fa..ous

No. Dzte
Gertoise 1 10 10 .10,9 5
2 10 i0 10,9 €
3 10 10 9 7
L 10 al iQ c

comiame A - Wm-

3. UalOh & SUVIERT SICIALIST ReruUslilS SITONATIONS

Ali data excert site locatiorn from Rererence Number 13, ALl Site iCCEciCw
data from Reference Number 12.
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ole, B. W. (Derarimert cf Physiczal Research, Adrmiralty, Grees*
itain,, "Surface Frenomenon az Operation Hurricane, Progeedirg:
Trizartite Syrmposium orn Teoknical Stntas =f Radiological Defarra
tne Fleess," Mn .‘o-20 Vol IIZ. U.S. KRaval Radiologica. Defersa
toratary, San Francisos, Cn--for'ia. A SECRET Repore:.
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9. Gerbolse Rouge, la Troisieme Bombe Nucluire Francaise, Protection
Civile, No. &, Tebruary i3:.. An UNCIASSIFIED Journal.

10.  Stetbvirns, Albver: K., IiI, "Special Report on High Altitude Sarpiing

Program (HASP)," DASA 539 B, Hgs, Defense Atomic Support Agency,
Washington, D. C., 1 August 1961, An UNCLASSIFIED Report.
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12 Soiercifis and Teshnisal Atstracts and Reports, ORI.8T.2.€0, 0ffiss
zf avas ..rtuliur:e. Washingter 2%, D. C., @1 April 1960, A SEUAIT
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